Ciliary neurotrophic factor protects rat retina cells in vitro and in vivo via PI3 kinase.
Neurotrophic factors and neurotrophins are well-known to have neuroprotective efficacy against retinal injury. The aim of this experiment is to investigate the signal transduction pathway of ciliary neurotrophic factor (CNTF) on the upregulation of viability of retinal primary culture and retinal protection against constant light damage in vivo. CNTF is known to enhance the viability of retinal culture and provide protection under constant light exposure conditions, but little is known about how the signal transduction pathways of CNTF affect retina function. Primary retinal cultures were prepared from 7-day-old Wistar rats. Brain-derived neurotrophic factor (BDNF) (0.1, 1, 10 ng/ml), CNTF (0.1, 1, 10 ng/ml), PD98059 (10, 100, 1000 nM), or LY294002 (10, 100, 1000 nM) was added to these cultures at the time of cell preparation. After 3 days, the percentage of cells surviving was assessed using alamarBlue. For the in vivo experiment, inhibitors for the MAPKK (PD98059, 10 microg/eye) or PI3K (LY294002, 10 microg/eye) pathways were injected into the vitreous together with CNTF (1 microg/eye) 2 days before constant light exposure. Electroretinogram (ERG) analysis was performed to investigate which pathway was used by CNTF. CNTF at 1, 10, or 100 ng/ml enhanced cell viability in retinal cultures. The cell-survival activity of CNTF was blocked by 10 ng/ml LY294002 (Dunnet's test, p < 0.05). In vivo, the neuroprotective activity of CNTF in constant-light conditions was attenuated by 10 microg/eye LY294002 (Dunnet's test, p < 0.05). These data suggest that CNTF promotes cell survival via the PI3K signaling pathway in vitro and in vivo.